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Strupctural Inveit4tIee of eletrd-68MlUtM SIM'eOWn

Dr. A. ewik. PWrofee M-K Plie "Mu and or 3. OftAbiao
Chemistry Deprteent. Iiveftity af Iewth"M. SMeuNtM~a ISW 606 EUS010d

Three ir situ methods 9@r the dateglU~tI~fl Of tft struetUJS Of tOO& i66M't4i& tS-UM~f
between electrodes and aleotrelye sotione WO mssshz *AN epietesepy ONl
modulated soocular Infre red rartleetmise 9MStfto=pp and tilmMGSO~ X-ray dlithe
tiofi. it Is Shown that the structUte Of the solvent (Wi4er) Of ftM ANaMS In
the double layer end aorganic afaorateam me aimlamus dtwspf by Son
awetroacoys itfra red spectreseepy OV"s detailed U00Mums ft tO oGUcttara of

sletmol.las and of chtesGobe -apobIO. , IN 8es tfetotOoplas give
Information an the molecular structure aud 4-Owretwoot In 1 si-t dr fftestln
gives details about longer rM410, ordering.

Oral In situ ftthOden 2kr douttxsimai SeIterftiel WIL~M *Ais*M
Elaktrode und ElectrelytllsO&M werden dishimtiOrt. &OMISPtth 0O Anelerts
IR-Spiegelrof lektionsphtrelMepi mimI Tw g~.*ummum" * I"

gexeigt * da$ die Struktur dee, Leaampttle. dec &deseeatM WOOnm n a m
Dopnelsehict-.t und dor adeorblacten orgeniealh Uteff. ttils r ~deS~iaeO
best lent warden henot ieW t-Spektroehop" $Id lifM dft"Ieilftf utedmtiae Qb&

die epeftrowwela .0 sthm xafte~a&V,w des IO IllAWAu
gaben. ewai5t am due"b di0 OW SM"G'fjd WOW*,-~ $We~m
edeflerten Scemlehtes.
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The OMIewe1 Of Moeatieon In the rates of

lestesrylliatianof siver.
1e 1 U Criaen of ggedggWtO data at

low verMetAUil Withi MNdLa

E. Bwm*b. N. in! I'Muhim C. Sabrielli and R. LAbrm

OMPeRMA t 9Cmmtzy Ith Wdiversity. Southmton SM SM

it to shown t~ot in the exaorucyet Lleton Of

silver on Oofemt cr~l ystal tines the mmsints of

the trafts alone due to crystal growth at low ova?-

P~Stmiel (Where, each layer grows following the forimation

* -. ta sestamcami) amr te Interpreted embeiaI d&e to

the ~ ~ ta tm neu S3. rth of airouler centres, with a

unlfam pradIty of auasla lover the slsetrae

Mmfse the rafte Uetmu~niw stop of crystal growth takes

MestA~temy-fat Is adaqustly described a* a Poiseon

0e~ tOlost .raemt may in be euve froms the

"lSfle -of twe Owstse mile at la, ftemounm imia the

tw* m* ftenwmy at higer frouenism g~wve a measure

* of to amS lft %a of too traernmt. I"e analpai of
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The analyst& of f luctuations iP the rates of electro-

crystallIsetion of sllm.r P a ,: Imurluma (Zto

E. bmievskiL. V. Sostanov, M. Platecten C. GabrIGAli

R. Lrm and W. Obretanov.

~pwtnntof Chmstry, The Wdevrsstv. Soutthptoa S DU

Abstract

E)I~luI~aldata amw presented for tim alostro-

orpotellisation of silver an peifect single crystal substrates.

At Uow vrpotentials (where each layer XrWS following the

foatIon of a single nucbus) the first four mimns, of the

tranient* aloe are eveluated Comuses higher than the first

*nunts expressed as momeints about the am)s the statistical

properties of ensmbes of WWI*e xperlmts Wea presented as

plote of standard deviation divided by twe means depsitt in

a stationary state Ua Ooemerised by tWe power WpW'al

dnsity of the deposition, proaeis. The sta*4stioal POpuMe

for ispsiti at Negar Iw'pe ts Iw sah laye grows

via, am fonwmat.n of A P,' fteu *f mmWel U* OhestetGae

yplat of t"e slow~ ""awwtios au * th t am s Well

IN "a of: t"0 SmI ."m tvim OW ta memsws
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The analyst&e of fluctuations In the rates of electro-

orystallisation of silver. Part Ills Egggdson of

experimental data .t high overpotentill with models

E. fldevekI, 11. Fleischmann. C. Gabrisili and Mi. Labram

Departnt of Chemistry, The University. Southmton OS9 mI

Abstract

Transients for the slectrocrystallisatlon of silver

on perfect single crystal faces are Interpreted for experimnts

at high overpotentials (where each layer grows following the

formation of a large nlumber of nuclei).* An exact model Is

developed for the formation of the first layer based on the

growth of circular centres, growth being limited by overlap

the slow sttage of the reaction Is assumed to be crystal growth

at the edges of the circular centres. It Is shown that

analysis according to this exact model agrees closely with a

more approximate treatment and the letter treatment is extended

to cover the formation of the second and third layers.

Observation of maxims and ednU* In plots of the standard

deviation divided by the meen current against time are Isho-n

to be due to the retardation of nucleation In sueceedling layers

by the growth of the undsrlying deposit. It is shon that the

sttatleat analyeia leeds to the deteumination of the rate of

I -asiam sparatelyfrom the raes of crystal growth~ as In the

see of depsitMa at Ift. mu Usmtala The data show that

ah reo of MWSueaiM SAmuesse aw edy at ag time a&I~u

the esil raft of Noe m0@016600 9410010 esntmt.
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UNIVERSITY OF SOUTHAMPTON

ABSTRACT

FACULTY OF SCIENCE

CHEMISTRY

Doctor of Philosophy

AN INVESTIGATION OF ELECTRODEPOSITION AND ELECTROCATALYSIS

USING CARBON FIBRE MICROELECTRODES

by Martin William Bayes

Electrodepomtion and electrocatalytic processes of ruthenium on carbon fibre microe-

lectodes (radius 4-x'10 "4 cm, area S x 10"7 cm"2) have been investigated. The use of

such small electrodes leads to increased variability in the behaviour of metal depos-

ition transients. This variability. amonst ensembles of transients obtained under

identical experimental conditions can be modelled to allow access to kinetic informa-

tion not directly available fw conventional treatment of data from single transients

or averaged results. I

The majority of the results reported are for the deposition of ruthenium from the

solution of its tridcoride in aqueous hydrochloric acid. and concommitant hydrogen
evoluion.

Potatioutat' i growth transients for a rangp of deposition potentials and metal ion

concentrations e inteqeted in terms of a model invokin8 Poissonian behaviour of

2-D ad 3-D mnuetiv prcesses, followed by deterministic metal growth and

bydroen evolutlio.

Wf oaampl; of &e behaviow of other deposition system are also reported,

togther with thM mults of ma investigatio carried out in the laDoratory of the

projetas 0euonpoMa. Ino the abetroeestry of tianium in aqueous, acidic, fluride
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UNIVERSITY OF SOUTUAWI'TO

"ASTRACT

FACULTY OF SCIENCZ

CHEMISTRY

Master of Philosophy

AN ELECTROCHEMICAL AND RAMM SPECTROSCOPIC
STUDY Of SILVER AD PALLADIUM ELECTRODES

by Pierre Robert Graves

Siultaneous surface Raman spectroscopy and differential

capacitance measurements of a roughened silver microelectrode

in potassium chloride/pyridine solution (0.1IWO.11) have been

employed to study the chemical and structural nature of the

electrochemical double layer. It has been show that high

intensity laser excitation samples species normally present

on the electrode surface. Ihen electrochemical roughening

is performed in the presence of low power laser radiation, a

Levis acid corordinsted pyridine species is detected by both

techniques. This species is irreversibly desorbed at -O.2V

(vs SCE). Correlation of capacitance and spectral data

suggests that pyridins reorientates in the double layer at

-O.31V and -0.44 (vs SCE).

Initial experiments, reported in this thesis, show that

surface enhanced Raman scattering is observed from pyridine,

coadsorbed with carbon monoxide, on a hydrogen-saturated

palladium electrode in'potassium chloride solution (0.1).



X-ray Diffraction from adsorbed Iodine on Graphite

by

N. Flaischaem, P.J. Hendra and J. Robinson,

Department of Chemistry. The University, Southmton S09 SNM

England.

Our knowledge of surface structure at the solid/vacuum

interface has bean acquired largely through the application of

high vacuum analytical techniques. Unfortunately these may not

be appliad In situ to solld/liquid or solid/high pressure gas

interfaces which are of greater practical Iaportance. Ex situ

Investigations have bean made but it Is probable that the

transfers Involved result In surface restructuring. It Is there-

fore apparent that In jiu technques are required. Roman

spectroscopy Is applicable but laoks verseltlty. whilst neutronepactroacopyo

diffractIon2 and SEXAFS 3 era promising but Ieped upon a reactor

and synahrotron respectively. X-ray diffraction en the other hand

Is routinely performed and the theory Is well developed though to

date it has been assed to be insensitive to swfoos. We report

here the first observation of X-ray diffraction from a 2-0 adsorbates

12 on cabon. theugh the use a? positIon eutwitivo detection to

eneam sensitivity.
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Surface Enhaenced Paemnbcrac~ f 1

a&d "'CN( -AOrbd at Silver Electrode.

R. rlGiSCIO,,. I.R. Hill1 Ad NME. Pub.*

copertamt of Omis~try. Te University.

00oertment of Chemistry. University of

California. Irvine. California 0271?. USA.

Abstract

Neeeuremts are reported Of the surface enhanced R4ui

spectre of 12CU OWd s5 N jw of' ssotopially labelled mixtures

adsorbed at *iver electrodes. The SPectrae n 8osm1 to arise

from a complex, specles, whose coordination mter does Rot GhaIP

wi:th electrode potential- Tis spe01e 19 probably a [ABC"2)1

ent ity having C., SbmrY# at Vey "egat"v potentials a
2-reduced form of this complex CAS(C10 23 coexists with the

foreelly As, speooa" at the eurface IT ehifta In band pesitia

ane Interpreted in tamrn at changes In the bend characte Of

the OMasbed EN- sPelas. n spein of Wae NWeOWN~ with

CN- is also merhedy dspunftt M the eharg OVIelty Of Iw3

adaebu" CN- groups.
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M ISablo siusfeds ft a ft 01st OW ad Sw ate

el0at0r few"46 ar£ t AMies 1100%s.

A. miek miS 2 Stm.awwun. 161. 1 (IN6 131

A simple speemlar awecsoe method is desribed far
Obtaimiag the Isafe Iva spectra of spetd is te

eieted/eestmly solution Istershase. Ike method
is showa to "e onffisif soostiv ft sofet"
elmast ea to he medi. Sit evM e P"esst"
Sadiestius the exsetence of diaewehe water structlures,
reemebling 55611 suel ere sf "ate sem *S the
Immer roes " Sth bsus imeLe lP at pleties a"
elssTves. Prollaawgy deft sue als #&%* for
adeerbel hydrsgma a1 a ismletim

3vibratstlsn""o ONaues !M11 ls Ins is e slatreis-gleetaalyt*
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a. sedans A. Sewlskb a. EAKMlSeS sad C. Leap.

In l el etieeeadeal asiuLated I2 spectroseeepy is
med to Identitp the edgeebed *mlteuedlates aemi owl"
**etweserPtle Of MOthAsel at a Pt electre In ~eu
sulphuric sold. Vibratia spectra from two differeat
(WO)ad PucleS Wee Obeedt a strog bead at shows
200*6e crsadg to a lsoorly headed CO species
ad a Weaker had at about 1825em'1 saw espe to a
bridge bend"d CO species. The possie of the forme"
bead is strogly poteatial dependent, being at higher
energy at so"e Positive value of the electrod poteetial,
sad thus the observed bead has a bipolar sh~ in these
Widulstit mVerl~zs. so opeotteecepi. ovidesse for
(COU)af was ebtalwd

Stpuctural invostigation, by isefts red gswecte ato adsorbed
biudre as platinm

A. verick ad J.V. Desll, . S.lcteeal. chs. 12 1"2) 320

The formation of weakly bound hydrogen s a polyaerytal ii..
platinm electrode was Round to be associated with the
awearece of a mumber of IS abeerpt lea beads in the reeme
l.fos to ?.fte. Spectra from aqueous sold oectrolyta
Sally deutorsted systems sad mixed INSO /%a systems were
analysed. The bMW Owse eto sad their relative
Intensities lea to a Now fa, "weky bonmd hydrogen is
obich the hydboge agem Is baded to a Partiluiar water
strueture. The eahaaee lateasitle Of Caieat lea bads
ewe aecribed to the *treat of ahe leseson electelea field
In the electuical deaftlevaer.

A. as*"&b sad J. . besou. (aetdfo

amreme eSe oes. Miu. bF in w9soete SOB""e
a a rt"d 6ltm a s, so edw~/
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